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Summary 
A production bore in Kellerberrin was test pumped for 24 hours in August 2003.  Data 
generated by the pumping were analysed with groundwater monitoring, climate and 
geological data. 
The main aquifer beneath Kellerberrin is formed by saprolite that lies directly above 
basement, but lesser aquifers exist higher in the profile.  The saprolite aquifer is 
composed of weathered granitic basement and clay; shallow aquifers comprise 
alluvial/colluvial sediments. 
The production bore may be capable of a discharge rate of 100 m3/day (1.2 L/s) and 
the operational water level is predicted to be about 40 m bgl if pumped continuously 
at this rate for six months.  The recommended pump inlet depth setting is 58 m bgl. 
Test pumping data were analysed to estimate initial aquifer parameters for use in 
groundwater modelling.  These calculations indicate a transmissivity of between 
2 and 10 m2/day, hydraulic conductivity of 0.1 to 1.8 m/day and confined storage 
coefficient of 1.0 x 10-3 for the saprolite aquifer. 
Pumping at 100 m3/day for six months is predicted to induce drawdown in the 
saprolite aquifer of 0.5, 1.0 and 2.0 m at 75, 68 and 55 m, respectively from the bore.  
As the watertable in Kellerberrin over the last three years has remained below the 
assumed threshold of 2 m bgl, dewatering may not be required immediately.  Should 
dewatering be required in the future, additional production bores spaced with no less 
than 155, 150 and 135 m between two bores may be required to draw down the 
watertable by 0.5, 1.0 and 2.0 m, respectively.  This bore spacing assumes a uniform 
aquifer and that a discharge rate of 100 m3/day is sustainable from each bore. 
To improve confidence in the prospects for groundwater pumping, earlier CSIRO 
modelling may require reworking to incorporate the 2003 test pumping data. 
Laboratory analyses of water samples from the production bore indicate a low pH 
and very high levels of salinity, hardness, sodium, chloride, iron, sulphate, aluminium 
and manganese.  This is likely to lead to scaling, blockages, staining and/or corrosion 
of pumps, pipes and pipe fittings. 
Future test production bores in Kellerberrin should screen only one aquifer so that a 
more accurate understanding can be gained of how dewatering of this aquifer affects 
the overlying aquifers. 
KELLERBERRIN TEST PUMPING 
4 
Contents 
1 Introduction and background................................................................................. 5 
2 Program description and methodology.................................................................. 7 
2.1 Drilling and bore construction................................................................................ 7 
2.2 Groundwater monitoring........................................................................................ 7 
2.3 Climate .................................................................................................................. 7 
2.4 Test pumping......................................................................................................... 7 
2.5 Metadata ............................................................................................................... 8 
3 Aquifers ............................................................................................................... 10 
4 Test pumping results ........................................................................................... 11 
4.1 Step-test .............................................................................................................. 11 
4.2 Constant-rate test ................................................................................................ 11 
4.3 Recovery test ...................................................................................................... 16 
4.4 Aquifer parameters.............................................................................................. 18 
5 Recommended operation - bore 00KEPB1 ......................................................... 20 
6 Area of influence and dewatering........................................................................ 22 
6.1 Mutual interference and production bore spacing ............................................... 22 
7 Water quality ....................................................................................................... 24 
8 Conclusions and recommendations .................................................................... 25 
9 References .......................................................................................................... 27 
Appendix - Test pumping analysis sheets and data ................  
Figures 
1-1. Location plan................................................................................................................ 6 
2-1. Kellerberrin bore locations ........................................................................................... 9 
4-1. Step-test semi-log plot for production bore 00KEPB1................................................ 12 
4-2. Well equation for production bore 00KEPB1.............................................................. 12 
4-3. Constant-rate test semi-log plot for production bore 00KEPB1.................................. 14 
4-4. Constant-rate test semi-log plot for monitoring bores ................................................ 14 
4-5. Constant-rate test semi-log plot for shallow monitoring bore 00KE28S..................... 15 
4-6. Distance-drawdown for deep monitoring bores.......................................................... 15 
4-7. Aquifer recovery for production bore 00KEPB1 ......................................................... 17 
4-8. Aquifer recovery for monitoring bores ........................................................................ 17 
5-1. Dip tube design and installation ................................................................................. 21 
6-1. Depth to watertable for test pumping bores, 2000 to 2003 ........................................ 23 
Tables 
4-1. Kellerberrin 2003 test pumping – calculated aquifer parameters ............................... 19 
7-1. 00KEPB1 potability analysis....................................................................................... 24 
28 
KELLERBERRIN TEST PUMPING 
5 
1. Introduction and background 
Kellerberrin is located approximately 180 km east-north-east of Perth (Figure 1-1).  
Drilling took place in 1996 and 1998 during which 18 monitoring bores were 
constructed at 14 sites in the town and surrounding catchment (PPK Environment 
and Infrastructure Pty Ltd 1998 and 1999).  The bores were constructed to assist 
groundwater management and form part of a monitoring network. 
The Department of Agriculture carried out a groundwater study of Kellerberrin town in 
2000 (Cattlin 2001).  The program included drilling and construction of production 
bore 00KEPB1 and 22 monitoring bores at 13 sites, followed by test pumping of the 
production bore over 52 hours.  Test pumping results were then used as the basis for 
groundwater flow modelling using the MODFLOW package by CSIRO (Barr and 
Pollock 2001). 
Global Groundwater was engaged in 2003 to carry out further test pumping of 
production bore 00KEPB1, due to limitations in the original test data.  This report 
presents results of the 2003 test pumping and water sampling of the production bore.  
Operational recommendations for the bore including discharge rate, predictions of 
pumping influence, pump depth settings, maintenance and monitoring are also 
provided. 
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Figure 1-1.  Location of Kellerberrin townsite and catchment 
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2. Program description and methodology 
2.1 Drilling and bore construction 
Production bore 00KEPB1 was drilled in June 2000, using the rotary air blast method 
with a down-hole hammer.  The bore is located 125 m south of the Great Eastern 
Highway adjacent to the Shire workshop (Figure 2-1).  It was constructed to 
60.5 m bgl (below ground level) with 125 mm NB, blank and slotted PVC casing.  The 
casing slots extend from 6.5 to 60.5 m bgl (Cattlin 2001). 
Bores 00KE27S, 00KE27D, 00KE28S and 00KE28D (Figure 2-1) were monitored 
during test pumping.  These bores were also drilled in June 2000 and each bore was 
constructed with 50 mm NB blank and slotted PVC casing.  Casing slots extend from 
8 to 10 m bgl in shallow bores 00KE27S and 00KE28S and from 28 to 30 m bgl in 
deep bores 00KE27D and 00KE28D (Cattlin 2001). 
2.2 Groundwater monitoring 
Department of Agriculture staff monitor groundwater levels in bores at Kellerberrin, 
generally at three-monthly intervals.  Groundwater monitoring data from June 2000 to 
September 2003 were provided for the test pumping analysis.  Data were used to 
estimate likely winter watertable rise so that required drawdown could be determined.  
Recommendations for dewatering subsequently used the highest seasonal 
waterlevels measured over the monitoring period as a starting waterlevel. 
2.3 Climate 
Climate data were obtained from the Bureau of Meteorology to assist in the analysis.  
Daily rainfall records for Kellerberrin for August 2003 were obtained. 
Hourly barometric pressure records were not available for Kellerberrin but were 
obtained from the Bureau of Meteorology for Cunderdin, the closest available station.  
Pressure data were plotted against test pumping data to interpret if variations in 
drawdown were due to barometric pressure.  Variations in barometric pressure did 
not appear to have a measurable effect on drawdown in the production or monitoring 
bores and correspondingly drawdown data were not corrected for barometric 
variation. 
2.4 Test pumping 
The Department of Agriculture supervisor located four suitable monitoring bores at 
two sites for measurement of waterlevels during the testing, which is less than that 
monitored during the original testing. 
A step-test comprising a series of controlled step increases in the discharge rate was 
conducted on the production bore to evaluate bore efficiency and to predict short-
term drawdown response under various pumping rates. 
The step-test was followed by a 24-hour constant-rate test to provide estimates of 
aquifer hydraulic properties.  Test data was also used to evaluate potential long-term 
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bore yield and likely operational waterlevels to facilitate planning for bore equipment.  
The discharge rate for constant-rate testing was selected on the basis of the step-test 
results.  Aquifer recovery was measured after the test pumping in order to provide a 
second estimate of aquifer hydraulic parameters and to assess if aquifer storage was 
depleted or if recharge had occurred during the test. 
Testing was carried out in August 2003 using an electric submersible pump with the 
discharge rate monitored and regulated using a magflow meter linked to a computer 
operated flow-control valve.  An orifice weir assembly was used to check flow-rate for 
QA purposes and waterlevels were measured using an electronic waterlevel 
indicator.  Waterlevels in the production bore were measured within a dip tube.  
Discharge water was disposed into the local storm water drainage system at a 
location approximately 100 m from the production bore.  Data from test pumping are 
shown in the appendix. 
A water sample was obtained from the production bore at the end of the constant-
rate test.  Samples were submitted to a NATA-registered laboratory for full potability 
chemical and biological analyses. 
2.5 Metadata 
Survey data used in this report were obtained from the Department of Agriculture; 
accuracy was not supplied. 
Water levels and above-ground bore construction measurements were obtained 
using graduated tape devices and are accurate to ±5 mm. 
Discharge rate measurements during test pumping were measured and regulated 
continuously within ±2 m3/day, by the computer-controlled valve.  These were 
checked for accuracy at a calibrated orifice weir located at the end of the discharge 
line. 
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Figure 2-1.  Kellerberrin bore locations 
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3. Aquifers 
PPK Environment and Infrastructure Pty Ltd (1998) and Cattlin and Lewis (2001) 
described geology at Kellerberrin, and the interpretation of aquifers herein is based 
largely on that work. 
Archaean granitic basement rocks of the Yilgarn Craton underlie the townsite.  The 
basement rocks are deeply weathered with eluvium (products of in situ weathering) 
consisting of saprolite and clay extending from the fresh basement rocks towards the 
surface.  Later stream activity has eroded the eluvium and deposited alluvium, and 
the action of gravity has deposited colluvium.  Alluvium and colluvium is generally 
about 20 m thick and comprises clay with minor sand and gravel at sites drilled in 
2000.  Cattlin and Lewis (2001) indicated that the total thickness of eluvial, alluvial 
and colluvial deposits above the fresh basement rocks intersected by drilling within 
the town is between 5 and 62 m. 
Sandier, more permeable sections of the strata above the basement rocks form 
aquifers.  The more clayey and less permeable sections form aquitards.  Several 
aquifers are identified on the basis of previous work (PPK Environment and 
Infrastructure 1998; Cattlin and Lewis 2001).  This identified a shallow unconfined 
groundwater system within alluvium and colluvium at depths between 0.6 and 
6.9 m bgl, a temporary perched groundwater system within 0.6 m thick topsoil 
underlain by clay or hardpan and a deep groundwater system formed by saprolite 
directly above granite basement. 
The main aquifers beneath the town are composed of saprolite, and interpreted to be 
semi-confined by either a kaolinitic or alluvial/colluvial clay layer (Cattlin and Lewis 
2001).  There is likely to be localised connection between the saprolite aquifers and 
shallow groundwater system (PPK Environment and Infrastructure 1998) but the 
degree and spatial variation of this interconnection is unknown. 
Cattlin (2001) indicated that the production bore intersected 18 m of alluvial/colluvial 
sediments comprising clay with minor quartz, underlain by kaolinitic clay with minor 
quartz to 40 m bgl and then water-bearing limonitic clay with quartz and feldspar from 
40 to 62 m bgl.  Drilling did not reach sufficient depth to intersect basement at the 
production bore site.  Deep bore 00KE28D intersected 14 m of alluvial/colluvial 
sediments underlain by kaolinitic and limonitic clay with quartz to 28 m bgl and then 
limonitic clay with quartz and feldspar to 30 m bgl.  No log is available for bore 
00KE27D. 
On the basis of geology the saprolite aquifer at the production bore site should occur 
between 40 and 62 m bgl, however the bore has only partially penetrated it.  Deep 
bore 00KE28D is also interpreted to have only partially penetrated the saprolite, 
intersecting it from 28 to 30 m bgl.  Deep bore 00KE27D may not have penetrated 
the saprolite aquifer based on geology described for the production bore 18 m to its 
east and may be screened in lower permeability strata that overlies the saprolite.  
The shallow groundwater system is likely to be screened by the production bore and 
shallow monitoring bores 00KE27S and 00KE28S.  Logs for the production bore and 
00KE28S (Cattlin 2001) indicate that shallow sediments at these sites comprise clay 
with quartz grains.  On this basis, the sediments screened may form poor aquifers. 
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4. Test pumping results 
The production bore screens multiple aquifers and is believed to only partially 
penetrate the lower saprolite aquifer as bedrock was not intersected.  The shallow (S) 
monitoring bores are screened within a shallow aquifer and the deep (D) monitoring 
bores are screened within the saprolite aquifer.  As the effect of pumping is spread 
over several aquifers, it is not possible to isolate the effects of pumping from leakage 
between aquifers, which complicates analysis of the test pumping data and 
decreases the accuracy of the derived parameters. 
4.1 Step-test 
The step-test was conducted at discharge rates of 71, 116, 181 and 252 m3/day.  The 
data obtained for the four steps are presented as a plot of drawdown versus time in 
Figure 4-1. 
Drawdown increased rapidly to about 1.3 m immediately after commencement of 
pumping in step 1, which is largely due to well loss.  Drawdown was steady for the 
remainder of pumping in step 1.  The rate of drawdown increased steeply after the 
increase in discharge rate at the commencement of the second, third and fourth 
steps, before establishing a stable trend for the later part of each step. 
The step-test results were analysed by the Hantush-Bierschenk method (Hantush 
1964) to derive a well equation (Figure 4-2) using the line of best-fit (regression).  
The equation indicates that the bore does not show a linear relationship between 
discharge rate (Q) and drawdown (s) over Q (s/Q).  The plot indicates that the bore 
becomes less efficient at higher pumping rates.  This is likely a result of greater 
drawdown at higher rates reducing the saturated thickness of the aquifer and 
therefore its transmissivity. 
4.2 Constant-rate test 
4.2.1 Production bore 00KEPB1 
After reviewing the step-test results it was decided to pump bore 00KEPB1 at a 
discharge rate of 181 m3/day (2.1 L/s) during the constant-rate test.  The test data 
are presented as a plot of drawdown versus time in Figure 4-3. 
Rapid drawdown occurred in the production bore during the first minute of the test 
again largely due to well loss.  The shape of the early part of the drawdown curve 
suggests a gradual reduction in transmissivity as the upper aquifer was dewatered 
which lasted up to about 105 minutes.  The rate of drawdown increased once the 
water level reached 19.27 m bgl after about 105 minutes pumping, which is likely due 
to a boundary effect caused by drawdown exceeding the depth of the shallow 
aquifer.  After this point in the test drawdown remained relatively constant with a 
trend that suggests a confined aquifer is contributing the majority of water during the 
later stages of the test.  The maximum drawdown recorded in bore 00KEPB1 during 
the test was 30.11 m. 
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Figure 4-1.  Step-test semi-log plot for production bore 00KEPB1 
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Figure 4-2.  Well equation for production bore 00KEPB1 
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Jacob’s straight-line analysis (Cooper and Jacob 1946) was conducted on the late 
section of the drawdown curve from 380  to 1445 minutes.  The slope of the 
drawdown curve indicates aquifer transmissivity of 2.4 m2/day.  Therefore, the 
average hydraulic conductivity over the 22 m thickness of saprolite aquifer 
intersected in the bore is approximately 0.1 m/day. 
Analysis of the data using the method of Papadopulos and Cooper (1967) indicates 
that storage in the casing affected drawdown data for about 59 minutes of the test 
(t >25r2/T).  This validates use of the curve section beyond 380 minutes in the 
calculation of aquifer transmissivity and hydraulic conductivity.  Details of the analysis 
are given in the appendix. 
Groundwater salinity varied from 25,680 to 28,320 ppm (4670 to 5150 mS/m) during 
the test based on electrical conductivity measurements using a hand-held field meter. 
4.2.2 Monitoring bores 
Monitoring bore data are presented as a plot of drawdown versus time in Figure 4-4.  
Water levels in bores 00KE27D and 00KE27S, 18 to 19 m west of the production 
bore respectively, both began to respond to pumping within 10 minutes of the start of 
the test.  Bore 00KE28D, 58 m south of the production bore began to respond 
50 minutes into the test. 
The rate of drawdown in 00KE27S increased slowly before establishing a stable 
trend after 600 minutes.  Drawdown in 00KE27D increased over the first 120 minutes 
of the test then was relatively consistent from about 235 to 775 minutes before 
flattening off towards the end of the test.  The flattening is likely due to the influence 
of leakage from the shallow aquifer above.  The drawdown rate in bore 00KE28D, 
increased until 360 minutes then remained consistent for the remainder of the test. 
Total drawdown at the end of pumping was 6.37 m in bore 00KE27D, 0.54 m in bore 
00KE27S and 1.17 m in bore 00KE28D. 
The waterlevel in bore 00KE28S, which is screened in a shallow aquifer 56 m south 
of the production bore, continued to fall after cessation of pumping (Figure 4-5).  
Maximum drawdown was 0.11 m, 175 minutes after pumping ceased.  Continued 
drawdown in 00KE28S is likely due to the saprolite aquifer having lower pressure 
than the shallow aquifer while it was recovering from pumping, enabling continued 
leakage through the aquitard separating these aquifers until the pressure gradient 
reversed 175 minutes into recovery.  Data for bore 00KE28S were not used in aquifer 
parameter calculations. 
Jacob’s straight-line analysis (Cooper and Jacob 1946) was conducted on sections of 
the monitoring bore drawdown curves and results are given in Table 4-1.  The 
monitoring bore drawdown curves have shapes similar to those expected for semi-
confined leaky aquifers.  Distance-drawdown analysis was performed on data for the 
deep bores (Figure 4-6) and results are given in Table 4-1. 
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Figure 4-3.  Constant-rate test semi-log plot for production bore 00KEPB1 
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Figure 4-4.  Constant-rate test semi-log plot for monitoring bores 
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Figure 4-5.  Constant-rate test semi-log plot for shallow monitoring bore 00KE28S 
 
0.00
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
1 10 100 1000
Distance from pumped bore (m)
D
ra
w
do
w
n 
(m
)
Drawdown After 24 hours @ 181 m3/day
Drawdown After 180 days @ 100 m3/day
Static Waterlevel (bgl)
00KE27D =5.284 m
00KE28D = 5.341 m
00KE27D
00KE28D
 
Figure 4-6.  Distance-drawdown in deep monitoring bores 
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4.3 Recovery test 
4.3.1 Production bore 00KEPB1 
Recovery was monitored for 306 minutes after cessation of pumping.  Recovery data 
are given as a plot of residual drawdown versus the ratio of t/t’ in Figure 4-7. 
The slope of the residual drawdown curve from t/t’ of 5.7 to 25.1 indicates aquifer 
transmissivity is 34 m2/day and hydraulic conductivity is 1.5 m/day using the Jacob 
method (Jacob 1946).  These values are higher than those derived from the 
constant-rate test.  This may be a result of a greater thickness of saturated aquifer 
during the time interval of recovery data used in these calculations, compared to 
those during the constant-rate test analyses. 
The extrapolated curve intersects 0 m residual drawdown at t/t' equal to 
approximately 1.2 which suggests storage was not depleted by pumping and that 
recharge did not enter the aquifer during the test (Driscoll 1986). 
4.3.2 Monitoring bores 
Recovery in monitoring bores was monitored for up to 311 minutes after cessation of 
pumping.  Recovery data for monitoring bores are given as a plot of residual 
drawdown versus the ratio of t/t’ in Figure 4-8. 
Slopes of residual drawdown curves were used to calculate aquifer transmissivity and 
hydraulic conductivity using the Jacob method (Jacob 1946) and results are 
presented in Table 4-1. 
The extrapolated curves for deep bores 00KE27D and 00KE28D intersect 0 m 
residual drawdown at t/t’ of between 2 and 4.2 which suggests that recharge may 
have entered the aquifer during the test (Driscoll 1986).  Extrapolation of the residual 
drawdown curve for shallow bore 00KE27S is not tending towards complete recovery 
indicating aquifer depletion.  These features are likely caused by leakage (depletion) 
of this shallow aquifer recharging the saprolite aquifer. 
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Figure 4-7.  Aquifer recovery for production bore 00KEPB1 
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Figure 4-8.  Aquifer recovery for monitoring bores 
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4.4 Aquifer parameters 
Parameters calculated from test pumping data for production and monitoring bores 
are presented in Table 4-1.  However, theoretical conditions required for analyses 
were not met at the site and some of the estimated parameters are likely to be 
inaccurate.  Correspondingly, aquifer parameters derived by analysis of test pumping 
data must be reviewed based on an understanding of testing, bore construction and 
the strata intersected. 
The production bore screens multiple aquifers so the waterlevel recorded is a result 
of combined influences from these aquifers.  In general, production bore data is less 
reliable than monitoring bore data due to turbulence in the production bore created 
by pumping.  Correspondingly, recovery data may be more accurate than data 
collected during pumping, as recovery data is not affected by pumping turbulence.  
However the difference between the parameters derived from pumping and recovery 
data in this test is probably best explained by variations in aquifer thickness at the 
time data was collected for each calculation.  On this basis, pumping data is likely 
representative of the saprolite aquifer and recovery data transmissivity is likely an 
aggregate of multiple aquifers. 
Provided the assumptions are met, aquifer parameters calculated from distance-
drawdown analyses are generally more realistic as information is gained from 
multiple bores providing spatially averaged values.  However, as only two deep 
monitoring bores were used and this aquifer was affected by leakage from above, 
parameters derived by distance drawdown are also likely to have low accuracy. 
Calculated transmissivity using data from the production bore and monitoring bores 
ranges from 2 to 169 m2/day (Table 4-1), but this does not represent the likely range 
in transmissivity values.  Higher transmissivity values are from the shallow bores and 
Kruseman and de Ridder (1994) indicate that influences of aquitard storage result in 
an overestimation of hydraulic conductivity of leaky aquifers.  On this basis the 
estimated hydraulic conductivity parameters of the shallow aquifer are likely too high 
and are not supported by the interpreted nature of the strata. 
Deep monitoring bore, production bore and distance-drawdown hydraulic conductivity 
estimations were calculated by dividing transmissivity by interpreted thickness of the 
saprolite aquifer intersected by the production bore.  Hydraulic conductivity values 
ranged from 0.1 to 1.8 m/day.  In contrast, if monitoring bore and distance-drawdown 
hydraulic conductivity calculations are made by dividing transmissivity by the 
thickness of the bores slotted intervals, hydraulic conductivity ranges up to 20 m/day.  
Both sets of results are likely distorted by the partially penetrating nature of the bores. 
For modelling purposes it is recommended that initial model parameters for the 
saprolite aquifer should be: 
Transmissivity - between 2 and 10 m2/day 
Hydraulic Conductivity - between 0.1 and 1.8 m/day 
Confined Storage Coefficient - 1.0 x 10-3 
Strata considered to be an aquitard should initially be assigned significantly lower 
hydraulic conductivity values. 
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Table 4-1.  Kellerberrin 2003 test pumping – calculated aquifer parameters 
Distance 
from 
production 
bore 
Interpreted 
aquifer 
thickness 
Drawdown 
after 
24 hours of 
pumping 
Calculated transmissivity 
(m2/day) 
Calculated hydraulic 
conductivity 
(m/day) Bore 
(m) (m) (m) Const.-rate Recovery Const.-rate Recovery 
Calculated 
storativity 
00KEPB1 0 22 20.11 2 34 0.1 1.5 n/a 
00KE27D 18 22* 6.37 10 9 0.5 0.4 8.4 x 10-4 
00KE27S 19 n/a 0.54 94 169 n/a n/a 0.016 
00KE28D 58 22* 6.52 36 40 1.6 1.8 1.2 x 10-3
00KE28S 56 n/a 0.05 n/a n/a n/a n/a n/a 
Distance-drawdown analysis 7 n/a 0.3 n/a 2.6 x 10-3 
• Values in italics are likely to be inaccurate due to the bore being screened in an aquifer that is 
partially separated from the aquifer most influenced by pumping. 
• * Aquifer thickness at production bore site. 
• n/a values not calculated (not available). 
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5. Recommended operation - bore 00KEPB1 
Long-term or 180 day drawdown in the production bore was predicted for various 
discharge rates by extrapolating the best-fit section of the drawdown curve recorded 
during test pumping.  An estimate of the sustainable long-term discharge rate 
(operational rate) and predicted operational water level for the production bore was 
determined from the extrapolation.  The recommended operational rate aims at 
maintaining operational water level close to the interpreted top of the saprolite 
aquifer. 
The analysis indicated that production bore 00KEPB1 may be capable of a long-term 
discharge rate of 100 m3/day (1.2 L/s) for an operational waterlevel of 40 m bgl when 
pumped in isolation.  This rate is lower than the tested rate, which the analysis 
indicated is not sustainable in the long-term. 
The recommended discharge rate and operational waterlevel predicted for the 
production bore is based on 180 days continuous pumping and is presented for 
infrastructure planning purposes only.  Sustainable discharge rates may be lower 
than that thought possible if further boundaries are intersected by the cone of 
depression, after prolonged dry periods or if annual recharge is lower than annual 
abstraction and this can only be assessed through long-term monitoring.  The 
sustainable rate may also be lower if additional production bores are drilled that 
interfere with production bore 00KEPB1.  Correspondingly, low flow cut-off switches 
should be installed to protect pumps installed in the bore. 
The pump should be set at about 58 m bgl which is about 2 m from the base of the 
bore.  The recommended pump depth setting is within the screened section of the 
bore so a pump shroud or flow induction tube may be required to maintain water flow 
past the pump motor for cooling purposes, if an electric submersible pump is used.  
Specifications of the pump (make and model) and rising main (type, length and 
internal diameter) must be documented so that pump performance can be assessed 
without needing to remove the pump from the bore. 
A dip tube with a minimum internal diameter of 19 mm must be fitted to the pump 
column in the production bore to facilitate waterlevel monitoring.  The tube must be 
straight and accessible from the bore headworks to the top of the pump, where it 
should have a short slotted interval and basal cap.  A screwable plug should also be 
present at the surface to prevent insect infestation.  The tube can be designed to 
have dual use as an airline, but an airline is not a suitable replacement.  Nominal dip 
tube design is shown in Figure 5-1. 
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Dip Tube Design and Installation - Schematic
Steel Standpipe
Discharge elbow  - eg. Galv.
gooseneck, polythene elbow etc.
 PVC tube end cap - glued
Ground
 Electric Motor
Pum p
 Pump Inlet
Rising Main - Polythene
pipe, FRP, W ellmaster,
colum n etc.
Electric m otor cable Slots cut into PVC tube
PVC dip tube.
Min. ID 19mm.
Straight & kink free
Electric cable and dip tube
fixed to rising main eg
PVC tape
 Steel top plate with fittings for rising main
and discharge elbow.  Discharge elbow
m ay be fixed (eg welded) to top plate.
To power source
W ater through to headworks including
non return valve, flow m eter, sampling
tap, etc.
PVC >19mm ID
internally threaded
fitting – If all joints are
glued, airline & gauge
can be fitted here.
Note for airline depth to
slots must be
accurately known
Concrete pad
Bore water level
Notes.
• Nom inal only.
• Not to scale.
• Actual design dependent on client, pum ping requirem ents and water
chem istry.
Coupling - Top plate to rising m ain.
Threaded plug to prevent insect
infestation.
 Bore screen
 Bore casing
 
Figure 5-1.  Dip tube design and installation 
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6. Area of influence and dewatering 
The threshold watertable depth above which damage to town infrastructure occurs is 
variable depending on the strata at the site and on materials and methods used in 
construction.  Department of Agriculture found, that in areas prone to salinity, the 
critical depth below ground to a saline watertable is 1.5 to 1.8 m (Nulsen 1981).  
Correspondingly, incorporating a provisional safety margin of 0.2 m it is assumed for 
the purpose of this report that the watertable beneath Kellerberrin should remain 
below 2.0 m to prevent damage to infrastructure from rising water.  To refine the 
threshold watertable depth above which damage to town infrastructure in Kellerberrin 
may occur requires investigation by both engineering and geotechnical professionals. 
The area of influence on the watertable as measured in monitoring bores, by 
pumping of production bore 00KEPB1 for 6 months at 100 m3/day can be estimated 
graphically by extrapolation of the distance-drawdown data (Figure 4-6).  Drawdown 
at varying distances is calculated using the regression trend-line. 
Monitoring data for bores up to 60 m from production bore 00KEPB1 indicates that 
the watertable was between about 4 and 5 m bgl between June 2000 and September 
2003 (Figure 6-1).  This is deeper than the assumed threshold depth of 2 m bgl, and 
so dewatering is not currently required at the production bore site.  Monitoring bore 
data indicates a fall in the watertable throughout town over the last 3 years and that 
waterlevels in monitoring bores within the town boundary have remained below 
2 m bgl throughout the monitoring period.  In September 2003, the shallowest 
waterlevel monitored within the town boundary was 3.5 m bgl in bores 00KE24D and 
00KE24S located about 160 m north of the railway line and 550 m north-west of the 
production bore.  If the watertable rises to within about 2 m of ground, dewatering 
may be required at this location. 
Analysis of distance-drawdown data for the deep bores indicates that after pumping 
for six months at a discharge rate of 100 m3/day, drawdown of about 0.5, 1.0 and 
2.0 m may occur at 75, 68 and 55 m, respectively from the existing production bore.  
Maximum area of influence of the production bore may be about 80 m. 
6.1 Mutual interference and production bore spacing 
The radius of influence of pumping decreases exponentially and if the watertable 
rises to within 2 m of ground level, more than one production bore will likely be 
required to protect infrastructure in Kellerberrin. 
Where more than one bore is required for dewatering, calculations to estimate 
drawdown based on mutual interference between production bores are required for 
planning.  For simple situations, predictions of approximate drawdown can be 
achieved using graphical methods from distance-drawdown data. 
Using graphical methods, it is assumed that bore spacing required to achieve the 
target drawdown is twice the distance from a production bore at which 50% of the 
target drawdown would be achieved.  On this basis, 100% of the target drawdown 
would be achieved by mutual interference from an adjacent production bore. 
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Extrapolation of the distance-drawdown data for deep bores (Figure 4-6) suggests 
bore spacing required to achieve drawdown of 0.5, 1.0 and 2.0 m in the watertable 
would be no less than 155, 150 and 135 m, respectively, at a discharge rate of 
100 m3/day per bore. 
The estimated distances assume a homogenous, isotropic aquifer, which is unlikely 
to be present, nonetheless the predictions are useful for initial infrastructure planning 
purposes.  If higher bore discharge rates are possible, then bore spacing calculated 
herein may represent the worst case.  Conversely, if discharge rates from additional 
production bores were lower, more bores would likely be required for dewatering. 
CSIRO has undertaken groundwater modelling of the Kellerberrin townsite (Barr and 
Pollock, 2001).  The model may require reworking incorporating the 2003 test 
pumping data to improve the estimation of the effect of pumping on the watertable 
beneath Kellerberrin. 
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Figure 6-1.  Depth to watertable for test pumping bores, 2000 to 2003 
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7. Water quality 
Results of the water quality analysis from the August 2003 testing are presented in 
Table 7-1.  Production bore 00KEPB1 produces water that has low pH and contains 
very high salinity, hardness, sodium, chloride, iron, sulphate, aluminium and 
manganese.  This is likely to lead to scaling, blockages, staining and/or corrosion of 
pumps, pipes and pipe fittings. 
Table 7-1. 00KEPB1 potability analysis (SGS 2003) 
Parameter Units Guideline Value Bore 00KEPB1 
pH pH units 6.5 - 8.5B 4.0 
Electrical Conductivity mS/m 150 5400 
Salinity mg/L 500A 36,000 
Sodium mg/L 180A 12,000 
Potassium mg/L 200 
Calcium mg/L 690 
Magnesium mg/L 1100 
Hardness (equivalent CaCO3) mg/L 200A 6300 
Iron (soluble) mg/L 0.3A 64 
Chloride mg/L 250A 20,000 
Bicarbonate mg/L <5 
Sulphate mg/L 500B 1900 
Nitrate mg/L 50B <0.2 
Fluoride mg/L 1.5B 0.2 
Free Cyanide mg/L 0.08B <0.01 
Aluminium mg/L 0.2A 67 
Arsenic mg/L 0.007B <0.001 
Manganese mg/L 0.5B 1.6 
Lead mg/L 0.01B <0.05 
Cadmium mg/L 0.002B <0.01 
Faecal (Thermotolerant) Coliforms CFU/100mL 0B 0 
Total Coliforms CFU/100mL 0B 0 
Heterotrophic Plate Count @ 25oC CFU/mL 500C,D 0 
Heterotrophic Plate Count @ 37oC CFU/mL 500C,D 0 
Sediment n/a Slight 
Odour n/a None 
Colour n/a Strong 
Turbidity n/a Slight 
• Guideline set for aesthetic reasons. 
• Guideline set for health reasons. 
• Not a testing requirement for potability. 
• High numbers of non-coliform bacteria (>1000 CFU/mL) may cause underestimation in the coliform bacteria 
count. 
• Underlined. Indicates a parameter that exceeds Australian Drinking Water Guidelines (NH&MRC 1996). 
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8. Conclusions and recommendations 
A saprolite aquifer lying directly above granitic basement and comprising fragments 
of weathered basement rock and clay forms the main aquifer beneath Kellerberrin.  
The production bore intersected about 22 m of saprolite aquifer but did not reach 
basement. 
From analysis of test pumping data, initial aquifer parameters for use in groundwater 
modelling have been indicated.  For the saprolite aquifer, transmissivity of 2 to 
10 m2/day, hydraulic conductivity of 0.1 to 1.8 m/day and confined storage coefficient 
of 1.0 x 10-3 are recommended. 
Test pumping suggests that production bore 00KEPB1 may be capable of a 
discharge rate of 100 m3/day (1.2 L/sec) for an operational water level of about 
40 m bgl after six months of pumping.  The long-term discharge rate is lower than 
that at which the bore was tested and aims to maintain the operational waterlevel in 
the bore close to the top of the saprolite aquifer after six months of pumping.  The 
recommended pump inlet depth setting is 58 m bgl.  This will place the pump within 
the screened section of the bore and a pump motor cooling device may be required.  
Low flow cut-off switches should be installed in the bore to protect the pump. 
Long-term monitoring of discharge rates, volumes and waterlevels is required to 
compare predicted waterlevels with actual waterlevels during pumping in order to 
refine the sustainable discharge rate.  If drawdown is greater than expected, 
reduction of the discharge rate will be required.  An adequate long-term monitoring 
program in Kellerberrin will assist identification of aquifer depletion, bores requiring 
maintenance and possible opportunities to increase the bore yield. 
Test pumping has shown that pumping of production bore 00KEPB1 may 
successfully lower the watertable.  The watertable throughout Kellerberrin over the 
last three years has remained below the assumed threshold level of 2 m bgl and so 
dewatering may not currently be required.  If the watertable rises to within 2 m of 
ground surface it may be needed.  Extrapolation of distance-drawdown data 
suggests that after six months of pumping at 100 m2/day drawdown of 0.5, 1.0 and 
2.0 m may occur up to 75, 68 and 55 m, respectively from the production bore. 
Test pumping has indicated that drawdown in the watertable by 0.5, 1.0 and 2.0 m 
may be achievable by bores spaced no less than 155, 150 and 135 m apart 
respectively, at a discharge rate of 100 m3/day per bore. 
The threshold watertable above which damage to infrastructure in Kellerberrin may 
occur has not been adequately defined.  Engineering and geotechnical professionals 
should be consulted in order to determine the threshold. 
Laboratory analyses of water samples from production bore 00KEPB1 indicated that 
levels of salinity, hardness, sodium, chloride, iron, sulphate, aluminium and 
manganese were very high and that pH was low.  This is likely to lead to scaling, 
blockages, staining and/or corrosion of pumps, pipes and pipe fittings.  Water 
chemistry should be provided to suppliers during selection of pumping infrastructure 
so that appropriate materials are used. 
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Groundwater modelling previously undertaken by CSIRO may require reworking 
incorporating the 2003 test pumping data. 
It is recommended the design of production bores be considered carefully in light of 
the hydrogeology if they are to be used to gain accurate aquifer parameters and an 
understanding of the groundwater system.  Bores which are screened over multiple 
aquifers make test pumping analysis complicated, which results in less accurate 
data.  Preferably only the most significant aquifer should be screened over its full 
interval. 
In the case of Kellerberrin only the saprolite aquifer should be screened as an 
understanding of how dewatering of this aquifer affects the overlying aquifers is 
critical to groundwater management.  In practice although shallow aquifers may 
contribute water to a bore during drilling and in the early stages of pumping, these 
rarely contribute significant yield during longer-term operation other than by leakage 
to the lower aquifers.  On this basis screening minor aquifers does not increase the 
bores ability to dewater the profile.  Further, the nature of connectivity between 
shallow aquifers and the main saprolite aquifer is critical in determining if pumping 
can lower the shallow watertable.  In bores that have screens that cross aquifers, test 
pumping incorporating isolation of the target aquifer with a packer should be 
considered. 
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 Job No.:   Pumped Bore:
 Client.:   Calculations for Bore:
Screens (mbgl): 6.5 to 60.5 Bore Diameter (mm): 125
 Test Start: Bore Radius r  (m): 0.0625
 Test End: Discharge Rate Q (m3/day) : 181
Duration (hours):  SWL (mbgl): 4.760
Method of Analysis: Jacobs Straight Line Regression
Drawdown Regression Equation: sw = 6.0692 Ln(t) + -14.597
 Curve Section Used: Start time (min) = 380 End time (min) = 1445
Aquifer Parameters
The slope of the selected curve section (Ds) = 13.97 m
The interpreted thickness of the aquifer is =  22.00 m
Therefore Transmissivity = 2.4 m2/day and Hydraulic Conductivity = 0.1 m/day
Casing Storage Effects
Casing storage effects cease after 59 minutes. 
Method of Analysis:
Residual Drawdown Regression Equation: sw = 0.4226 Ln(t) + -0.0807
 Curve Section Used: Start point (t/t') = 25.08 End point t/t' (min) = 5.72
Aquifer Parameters
The slope of the selected curve section (Ds') = 0.97 m
Therefore Transmissivity = 34 m2/day and Hydraulic Conductivity = 1.5 m/day
Theis Recovery - Straight Line Regression
Aquifer  Transmissivity (T) = 2.3Q/4PDs and Hydraulic Conductivity (k) = T/b
Aquifer parameters are in close agreement with those derived from the drawdown curve.  Residual 
drawdown was 0 m when t/t' was about 1.2 which suggests recharge to the aquifer did not occur during 
the constant rate test.
24.1
Aquifer  Transmissivity (T) = 2.3Q/4PDs and Hydraulic Conductivity (k) = T/b
The method of Papadopulos and Cooper (1967) (t > 25r2/T) was used to determine the time  at which 
casing storage ceased to affect the waterlevels in the bore.
This validates the section of the curve used for the analysis.
Dept Ag. W.A. 00KEPB1
19-Aug-03 07:00
20-Aug-03 07:05
GLOBAL GROUNDWATER
Test Pumping Analysis Sheet
147g 00KEPB1
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Appendix 
 Job No.:   Pumped Bore:
 Client.:   Calculations for Bore:
Screens (mbgl): 6.5 to 60.5 Bore Diameter (mm): 125
 Test Start: Bore Radius r  (m): 0.0625
 Test End: Discharge Rate Q (m3/day) : 181
Duration (hours):  SWL (mbgl): 4.76024.1
Dept Ag. W.A. 00KEPB1
19-Aug-03 07:00
20-Aug-03 07:05
GLOBAL GROUNDWATER
Test Pumping Analysis Sheet
147g 00KEPB1
Recommended Bore Discharge Rate and Pump Depth Setting
Extrapolation Period: 180 Days or 259200 minutes
The 180 61.06 m
And the 180 2.97 m3/day/m
Using long-term extrapolated specific capacity, drawdown can be predicted for various discharge rates.
Long term drawdown @ 100 m3/day   = 34 m
If seasonal decline in aquifer waterlevel of 1 m was allowed for, then the long-term 
predicted waterlevel would be 40 m bgl.
The recommended constant (24 hour) discharge rate  for the bore is 100 m3/day
The recommended pump inlet depth for the bore is 58 m bgl
Comments
The maximum waterlevel recorded during the test period was approximately 35 m and therefore the 
behaviour of the aquifer when the waterlevel falls below this has not been observed.  Irrespective of the 
discharge rate recommended, the predictions are based on only short-term pumping and longer-term 
monitoring of waterlevels is required to track actual aquifer behavior.  A low flow cut out switch is required 
to protect the pump motor should waterlevels fall lower than predicted.  The recommended pump depth 
setting is within the bore screen and therefore a pump shroud is recommended for cooling purposes.
Day Specific Capacity (Q/s) at the tested rate =
Day  Extrapolated Drawdown (s)  =
29 
Date : 18-Aug-03 Supervisor : R. Nixon Pumped Bore: 00KEPB1
Job No : 147g Operator: G. Watkins Measurements on Bore: 00KEPB1
Client : Dept Ag. W.A. Distance to Pumped Bore (m): 0
Contractor: Global Groundwater
 SWL (mbMP): 5.305 WL (mbgl): 4.760 Pump Inlet (mbmp): 56
 MP (maToC): 0.000 tart Time: Available Drawdown (m): 51
 ToC (magl) : 0.545 End Time: Discharge Location:
  Pump : HF20   Bore Internal Diam. (mm): 125.0
SWL = Static water level mbMP = Metres below measuring point mbgl = Metres below ground level
MP = Measuring point magl = Metres above ground level ToC= Top of Casing (Bore)
Elapsed Water 
Time Time Level Drawdown Remarks
STEP (Hr:Min:Sec) (Min) (m) (m)
Magflow &  4" Weir with 1" 1/4 plastic orifice @ 125mm 71 (m3/d) 0.82 (L/s)
15:01:00 1 7.130
15:02:00 2 6.650
15:03:00 3 6.625 1.320
15:04:00 4 6.665 1.360
15:05:00 5 6.685 1.380
15:06:00 6 6.708 1.403
15:07:00 7 6.730 1.425
1 15:08:00 8 6.760 1.455
15:09:00 9 6.783 1.478
15:10:00 10 6.860 1.555
15:15:00 15 6.885 1.580
15:21:00 21 6.920 1.615
15:27:00 27 6.975 1.670
15:30:00 30 6.990 1.685
Magflow &  4" Weir with 1" 1/4 plastic orifice @ 370mm 116 (m3/d) 1.34 (L/s)
15:31:00 31 7.400 2.095
15:32:00 32 7.625 2.320
15:33:00 33 7.880 2.575
15:34:00 34 7.990 2.685
15:35:00 35 8.100 2.795
15:36:00 36 8.155 2.850
15:37:00 37 8.220 2.915
2 15:38:00 38 8.245 2.940
15:39:00 39 8.275 2.970
15:40:00 40 8.300 2.995
15:45:00 45 8.470 3.165
15:50:00 50 8.720 3.415
15:55:00 55 8.740 3.435
16:00:00 60 8.795 3.490
100m SW
GLOBAL GROUNDWATER
     Step Test Data Sheet
18/08/2003 15:00
18/08/2003 17:00
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Date : 18-Aug-03 Supervisor : R. Nixon Pumped Bore: 00KEPB1
Job No : 147g Operator: G. Watkins Measurements on Bore: 00KEPB1
Client : Dept Ag. W.A. Distance to Pumped Bore (m): 0
Contractor: Global Groundwater
 SWL (mbMP): 5.305 WL (mbgl): 4.760 Pump Inlet (mbmp): 56
 MP (maToC): 0.000 tart Time: Available Drawdown (m): 51
 ToC (magl) : 0.545 End Time: Discharge Location:
  Pump : HF20   Bore Internal Diam. (mm): 125.0
SWL = Static water level mbMP = Metres below measuring point mbgl = Metres below ground level
MP = Measuring point magl = Metres above ground level ToC= Top of Casing (Bore)
Elapsed Water 
Time Time Level Drawdown Remarks
STEP (Hr:Min:Sec) (Min) (m) (m)
100m SW
GLOBAL GROUNDWATER
     Step Test Data Sheet
18/08/2003 15:00
18/08/2003 17:00
Magflow &  4" Weir with 1" 1/4 plastic orifice @ 835mm 181 (m3/d) 2.10 (L/s)
16:01:00 61 10.100 4.795
16:02:00 62 11.270 5.965
16:03:00 63 11.880 6.575
16:04:00 64 12.290 6.985
16:05:00 65 12.570 7.265
16:06:00 66 12.820 7.515
16:07:00 67 12.970 7.665
3 16:08:00 68 13.200 7.895
16:09:00 69 13.390 8.085
16:10:00 70 13.540 8.235
16:15:00 75 14.085 8.780
16:21:00 81 14.860 9.555
16:25:00 85 15.040 9.735
16:30:00 90 15.350 10.045
Magflow &  4" Weir with 1" 1/4 plastic orifice @ 1927mm 252 (m3/d) 2.92 (L/s)
16:31:00 91 20.520 15.215
16:32:00 92 21.150 15.845
16:33:00 93 23.000 17.695
16:34:00 94 24.530 19.225
16:35:00 95 25.730 20.425
16:36:00 96 26.750 21.445
4 16:37:00 97 27.980 22.675
16:38:00 98 29.200 23.895
16:39:00 99 30.120 24.815 cascading in bore
16:40:00 100 30.790 25.485
16:45:00 105 32.300 26.995
16:51:30 111.5 33.510 28.205
16:55:00 115 34.110 28.805
17:00:00 120 34.620 29.315
31 
 Test Start: Test End:
 Job No.:  Pumped Bore:
 Client.:  Measurements on Bore:
 Contractor: Supervisor:
 SWL (mbMP): 1.500 Pump Inlet (mbmp): 56.00
 MP (maTOC): Available Drawdown (m): 50.70
 TOC (magl): Discharge Dist. & Direction: 100m SW
 SWL (mbgl):  Bore Internal Diameter (mm): 125
  Pump Used: Flow (L/s): 2.10 Flow (m3/day): 181
  Flow device: Magflow with QA calibrated 4" Weir 2 1/4" orifice @ 35 1/2" manometer height.
Number of other Bores Monitored: 4
SWL = Static water level mbMP = Metres below measuring point mbgl = Metres below ground level
MP = Measuring point magl = Metres above ground level ToC= Top of Casing (Bore)
Elapsed
Time
Water
Level Drawdown
Corrected
Drawdown Comments
Date (Hr:Min:Sec (Min) (m) (m) (m)
1.5 7.950 2.645 2.645
2.0 8.040 2.735 2.735
3.0 8.960 3.655 3.655
4.0 9.720 4.415 4.415
5.0 10.170 4.865 4.865
6.0 10.520 5.215 5.215
7.0 10.740 5.435 5.435
8.0 11.120 5.815 5.815
9.5 11.680 6.375 6.375
10.0 11.840 6.535 6.535
15.0 12.910 7.605 7.605
20.0 13.800 8.495 8.495
28.0 15.070 9.765 9.765
31.0 15.390 10.085 10.085
35.0 15.760 10.455 10.455
40.0 16.160 10.855 10.855
46.5 16.720 11.415 11.415
50.0 17.250 11.945 11.945
62.0 17.820 12.515 12.515
73.0 18.470 13.165 13.165
86.0 18.960 13.655 13.655
105.0 19.820 14.515 14.515
124.0 20.550 15.245 15.245
150.0 21.840 16.535 16.535
160.0 22.180 16.875 16.875
180.0 22.770 17.465 17.465
230.0 24.060 18.755 18.755
250.0 24.690 19.385 19.385
280.0 25.300 19.995 19.995
310.0 25.800 20.495 20.495
350.0 26.230 20.925 20.925
380.0 26.780 21.475 21.475
395.0 27.050 21.745 21.745
420.0 27.460 22.155 22.155
TDS-27990 ppm
Rate 170 to 185
Rate fully stabilised
TDS-25680 ppm
GLOBAL GROUNDWATER
Constant Rate Test - Data Sheet
0.545
19-Aug-03 07:00 20-Aug-03 07:05
R. Nixon
4.760
Lowara HF20
00KEPB1
00KEPB1
0.000
5.305
147g
Dept Ag. W.A.
Global Groundwater
19-Aug-03  14:00:00
19-Aug-03  13:35:00
19-Aug-03  13:20:00
19-Aug-03  12:50:00
19-Aug-03  12:10:00
19-Aug-03  11:40:00
19-Aug-03  07:01:30
19-Aug-03  07:02:00
19-Aug-03  07:03:00
19-Aug-03  07:04:00
19-Aug-03  07:05:00
19-Aug-03  07:06:00
19-Aug-03  07:07:00
19-Aug-03  07:08:00
19-Aug-03  07:09:30
19-Aug-03  07:10:00
19-Aug-03  07:15:00
19-Aug-03  07:20:00
19-Aug-03  07:28:00
19-Aug-03  07:31:00
19-Aug-03  07:35:00
19-Aug-03  07:40:00
19-Aug-03  09:04:00
19-Aug-03  09:30:00
19-Aug-03  07:46:30
19-Aug-03  07:50:00
19-Aug-03  08:02:00
19-Aug-03  08:13:00
Reading Taken
19-Aug-03  09:40:00
19-Aug-03  10:00:00
19-Aug-03  10:50:00
19-Aug-03  11:10:00
19-Aug-03  08:26:00
19-Aug-03  08:45:00
32 
 Test Start: Test End:
 Job No.:  Pumped Bore:
 Client.:  Measurements on Bore:
 Contractor: Supervisor:
 SWL (mbMP): 1.500 Pump Inlet (mbmp): 56.00
 MP (maTOC): Available Drawdown (m): 50.70
 TOC (magl): Discharge Dist. & Direction: 100m SW
 SWL (mbgl):  Bore Internal Diameter (mm): 125
  Pump Used: Flow (L/s): 2.10 Flow (m3/day): 181
  Flow device: Magflow with QA calibrated 4" Weir 2 1/4" orifice @ 35 1/2" manometer height.
Number of other Bores Monitored: 4
SWL = Static water level mbMP = Metres below measuring point mbgl = Metres below ground level
MP = Measuring point magl = Metres above ground level ToC= Top of Casing (Bore)
Elapsed
Time
Water
Level Drawdown
Corrected
Drawdown Comments
Date (Hr:Min:Sec (Min) (m) (m) (m)
GLOBAL GROUNDWATER
Constant Rate Test - Data Sheet
0.545
19-Aug-03 07:00 20-Aug-03 07:05
R. Nixon
4.760
Lowara HF20
00KEPB1
00KEPB1
0.000
5.305
147g
Dept Ag. W.A.
Global Groundwater
Reading Taken
450.0 27.840 22.535 22.535
492.0 28.270 22.965 22.965
540.0 28.995 23.690 23.690
600.0 29.620 24.315 24.315
665.0 30.050 24.745 24.745
727.0 30.495 25.190 25.190
783.0 30.986 25.681 25.681
848.0 31.431 26.126 26.126
899.0 31.886 26.581 26.581
961.0 32.506 27.201 27.201
1021.0 32.852 27.547 27.547
1082.0 33.236 27.931 27.931
1137.0 33.416 28.111 28.111
1210.0 33.846 28.541 28.541
1262.0 33.916 28.611 28.611
1320.0 34.054 28.749 28.749
1379.0 34.446 29.141 29.141
1445.0 35.410 30.105 30.105 TDS-26640 ppm
19-Aug-03  21:59:00
19-Aug-03  21:08:00
19-Aug-03  20:03:00
19-Aug-03  19:07:00
19-Aug-03  18:05:00
19-Aug-03  17:00:00
19-Aug-03  16:00:00
20-Aug-03  07:00:00
20-Aug-03  05:59:00
20-Aug-03  05:00:00
20-Aug-03  04:02:00
20-Aug-03  03:10:00
20-Aug-03  01:57:00
20-Aug-03  01:02:00
20-Aug-03  00:01:00
19-Aug-03  23:01:00
19-Aug-03  15:12:00
19-Aug-03  14:30:00
TDS-28320 ppm
33 
 Date:  Job No.:  Client:
 Test Start: Number of other Bores Monitored:
  Measurements on Bore:   Measurements on Bore:
Distance from Pumped Bore (m): 17.70 Distance  From Pumped Bore (m) 19.00
SWL (mbMP): 5.284  MP (magl): 0.900  SWL (mbmp): 5.379  MP (magl): 0.565
 SWL (mbgl): 4.384 Bore Diam. (mm): 55.2  SWL (mbgl): 4.814 Bore Diam. (mm): 55.2
 SWL Measured on:  SWL Measured on:
SWL = Static water level mbMP = Metres below measuring point mbgl = Metres below ground level
MP = Measuring point magl = Metres above ground level ToC= Top of Casing (Bore)
Time
Elapsed
Time
Water
Level
Drawdow
n
Corrected
Drawdown Time
Elapsed
Time
Water
Level
Drawdow
n
Corrected
Drawdown
Date (Hr:Min:Sec) (Min) (m) (m) (m) Date (Hr:Min:Sec) (Min) (m) (m) (m)
5.270 -0.014 5.358 -0.021
2.0 5.273 -0.011 -0.011 3.0 5.360 -0.019 -0.019
8.0 5.328 0.044 0.044 9.0 5.387 0.008 0.008
16.0 5.537 0.253 0.253 17.0 5.426 0.047 0.047
28.0 5.927 0.643 0.643 30.0 5.464 0.085 0.085
44.0 6.500 1.216 1.216 45.0 5.510 0.131 0.131
61.0 7.002 1.718 1.718 62.0 5.486 0.107 0.107
119.0 8.051 2.767 2.767 120.0 5.616 0.237 0.237
180.0 8.746 3.462 3.462 182.0 5.667 0.288 0.288
235.0 9.130 3.846 3.846 236.0 5.686 0.307 0.307
290.0 9.471 4.187 4.187 288.0 5.707 0.328 0.328
360.0 9.839 4.555 4.555 361.0 5.726 0.347 0.347
462.0 10.220 4.936 4.936 463.0 5.760 0.381 0.381
544.0 10.440 5.156 5.156 545.0 5.770 0.391 0.391
603.0 10.580 5.296 5.296 604.0 5.790 0.411 0.411
673.0 10.730 5.446 5.446 674.0 5.805 0.426 0.426
728.0 10.850 5.566 5.566 730.0 5.820 0.441 0.441
775.0 10.922 5.638 5.638 774.0 5.833 0.454 0.454
841.0 11.024 5.740 5.740 840.0 5.851 0.472 0.472
904.0 11.111 5.827 5.827 903.0 5.861 0.482 0.482
964.0 11.191 5.907 5.907 963.0 5.875 0.496 0.496
1028.0 11.303 6.019 6.019 1027.0 5.886 0.507 0.507
1140.0 11.423 6.139 6.139 1139.0 5.890 0.511 0.511
1266.0 11.556 6.272 6.272 1265.0 5.894 0.515 0.515
1384.0 11.656 6.372 6.372 1383.0 5.920 0.541 0.54120-Aug-03  06:03:00
19-Aug-03  23:03:00
20-Aug-03  00:07:00
20-Aug-03  01:59:00
20-Aug-03  04:05:00
19-Aug-03  19:10:00
19-Aug-03  19:54:00
19-Aug-03  21:00:00
19-Aug-03  22:03:00
19-Aug-03  14:43:00
19-Aug-03  16:05:00
19-Aug-03  17:04:00
19-Aug-03  18:14:00
19-Aug-03  10:02:00
19-Aug-03  10:56:00
19-Aug-03  11:48:00
19-Aug-03  13:01:00
19-Aug-03  06:52:00
19-Aug-03  07:03:00
19-Aug-03  07:09:00
19-Aug-03  07:17:00
19-Aug-03  07:30:00
19-Aug-03  07:45:00
19-Aug-03  08:02:00
19-Aug-03  09:00:00
20-Aug-03  02:00:00
20-Aug-03  04:06:00
20-Aug-03  06:04:00
19-Aug-03  21:01:00
19-Aug-03  22:04:00
19-Aug-03  23:04:00
20-Aug-03  00:08:00
19-Aug-03  17:03:00
19-Aug-03  18:13:00
19-Aug-03  19:08:00
19-Aug-03  19:55:00
19-Aug-03  11:50:00
19-Aug-03  13:00:00
19-Aug-03  14:42:00
19-Aug-03  16:04:00
19-Aug-03  08:01:00
19-Aug-03  08:59:00
19-Aug-03  10:00:00
19-Aug-03  10:55:00
18-Aug-03 13:14
19-Aug-03  07:16:00
19-Aug-03  07:28:00
19-Aug-03  07:44:00
19-Aug-03  06:50:00
19-Aug-03  07:02:00
19-Aug-03  07:08:00
18-Aug-03 13:05
GLOBAL GROUNDWATER
Monitoring Bore - Data Sheet
19-Aug-03 07:00
00KE27D 00KE27S
19-Aug-03 07:00 147g Dept Ag. W.A.
4
34 
 Date:  Job No.:  Client:
 Test Start: Number of other Bores Monitored:
  Measurements on Bore:   Measurements on Bore:
Distance from Pumped Bore (m): 57.60 Distance  From Pumped Bore (m) 56.20
SWL (mbMP): 5.341  MP (magl): 0.560 Top HW SWL (mbmp): 5.290  MP (magl): 0.405
 SWL (mbgl): 4.781 Bore Diam. (mm): 55.2  SWL (mbgl): 4.885 Bore Diam. (mm):
 SWL Measured on:  SWL Measured on:
SWL = Static water level mbMP = Metres below measuring point mbgl = Metres below ground level
MP = Measuring point magl = Metres above ground level ToC= Top of Casing (Bore)
Time
Elapsed
Time
Water
Level Drawdown
Corrected
Drawdown Time
Elapsed
Time
Water
Level Drawdown
Corrected
Drawdown
Date (Hr:Min:Sec) (Min) (m) (m) (m) Date (Hr:Min:Sec) (Min) (m) (m) (m)
5.304 -0.037 284.0 5.181 -0.109 -0.109
4.0 5.303 -0.038 -0.038 364.0 5.183 -0.107 -0.107
10.0 5.301 -0.040 -0.040 465.0 5.200 -0.090 -0.090
19.0 5.307 -0.034 -0.034 548.0 5.210 -0.080 -0.080
31.0 5.326 -0.015 -0.015 606.0 5.225 -0.065 -0.065
50.0 5.386 0.045 0.045 676.0 5.235 -0.055 -0.055
64.0 5.436 0.095 0.095 734.0 5.250 -0.040 -0.040
122.0 5.589 0.248 0.248 781.0 5.262 -0.028 -0.028
184.0 5.733 0.392 0.392 844.0 5.279 -0.011 -0.011
238.0 5.819 0.478 0.478 908.0 5.287 -0.003 -0.003
285.0 5.890 0.549 0.549 961.0 5.299 0.009 0.009
363.0 5.986 0.645 0.645 1031.0 5.306 0.016 0.016
464.0 6.080 0.739 0.739 1142.0 5.314 0.024 0.024
547.0 6.148 0.807 0.807 1269.0 5.316 0.026 0.026
605.0 6.185 0.844 0.844 1387.0 5.340 0.050 0.050
675.0 6.230 0.889 0.889 1451.0 5.357 0.067 0.067
733.0 6.265 0.924 0.924 1457.0 5.360 0.070 0.070
780.0 6.291 0.950 0.950 1462.0 5.370 0.080 0.080
843.0 6.333 0.992 0.992 1469.0 5.370 0.080 0.080
906.0 6.361 1.020 1.020 1482.0 5.370 0.080 0.080
966.0 6.388 1.047 1.047 1497.0 5.378 0.088 0.088
1030.0 6.416 1.075 1.075 1530.0 5.379 0.089 0.089
1141.0 6.446 1.105 1.105 1555.0 5.379 0.089 0.089
1268.0 6.486 1.145 1.145 1625.0 5.399 0.109 0.109
1386.0 6.515 1.174 1.174 1661.0 5.378 0.088 0.088
1685.0 5.375 0.085 0.085
1756.0 5.371 0.081 0.081
19-Aug-03  06:54:00
19-Aug-03  07:04:00
19-Aug-03  07:10:00
19-Aug-03  07:19:00
19-Aug-03  07:31:00
19-Aug-03  07:50:00
19-Aug-03  08:04:00
19-Aug-03  09:02:00
00KE28D
18-Aug-03 13:18
20-Aug-03  00:10:00
20-Aug-03  02:01:00
20-Aug-03  04:08:00
20-Aug-03  06:06:00
19-Aug-03  20:00:00
19-Aug-03  21:03:00
19-Aug-03  22:06:00
19-Aug-03  23:06:00
19-Aug-03  16:07:00
19-Aug-03  17:05:00
19-Aug-03  18:15:00
19-Aug-03  19:13:00
19-Aug-03  10:58:00
19-Aug-03  11:45:00
19-Aug-03  13:03:00
19-Aug-03  14:44:00
19-Aug-03  10:04:00
00KE28S
20-Aug-03  08:30:00
20-Aug-03  08:55:00
20-Aug-03  10:05:00
20-Aug-03  10:41:00
20-Aug-03  07:22:00
20-Aug-03  07:29:00
20-Aug-03  11:05:00
20-Aug-03  12:16:00
20-Aug-03  07:42:00
20-Aug-03  07:57:00
20-Aug-03  07:17:00
20-Aug-03  02:02:00
20-Aug-03  04:09:00
20-Aug-03  06:07:00
20-Aug-03  07:11:00
19-Aug-03  21:04:00
19-Aug-03  22:08:00
19-Aug-03  23:01:00
20-Aug-03  00:11:00
19-Aug-03  18:16:00
19-Aug-03  19:14:00
19-Aug-03  20:01:00
19-Aug-03  14:45:00
19-Aug-03  16:08:00
19-Aug-03  17:06:00
19-Aug-03  11:44:00
19-Aug-03  13:04:00
GLOBAL GROUNDWATER
Monitoring Bore - Data Sheet
19-Aug-03 07:00 147g Dept Ag. W.A.
19-Aug-03 07:00 4
35 
 Test Start: Test End:
 Job No.:  Pumped Bore:
 Client.:  Measurements on Bore:
 Contractor: Supervisor:
 SWL (mbMP): Preceding Constant Rate Test Flow (m3/day): 181
 MP (maTOC): (L/s): 2.10
 TOC (magl): Pump Start Time: 7:00:00
 SWL (mbgl): Pump Stop Time: 7:05:00
Number of other Bores Monitored: 4
SWL = Static water level mbMP = Metres below measuring point mbgl = Metres below ground level
MP = Measuring point magl = Metres above ground level ToC= Top of Casing (Bore)
Date Time Time Ratio t/t' Water Residual  Corrected Calculate Remarks
Pumping
Stopped
Level Drawdow
n
Residual
Drawdow
Recovery
(Hr:Min:Sec (t') (Min) (m) (m) (m) (m) (m)
1.00 1446.00
2.00 723.50
3.00 482.67 11.000 5.695 5.695 23.879
4.00 362.25 9.250 3.945 3.945 25.633
5.00 290.00 8.800 3.495 3.495 26.088
6.00 241.83 8.550 3.245 3.245 26.342
7.00 207.43 8.300 2.995 2.995 26.596
8.00 181.62 8.130 2.825 2.825 26.770
9.00 161.56 8.010 2.705 2.705 26.894
10.00 145.50 7.900 2.595 2.595 27.009
18.00 81.28 7.315 2.010 2.010 27.627
27.00 54.52 7.090 1.785 1.785 27.889
31.00 47.61 7.005 1.700 1.700 27.991
39.00 38.05 6.855 1.550 1.550 28.173
46.00 32.41 6.770 1.465 1.465 28.287
55.00 27.27 6.658 1.353 1.353 28.435
60.00 25.08 6.583 1.278 1.278 28.531
80.00 19.06 6.485 1.180 1.180 28.709
103.00 15.03 6.370 1.065 1.065 28.915
125.00 12.56 6.290 0.985 0.985 29.080
140.00 11.32 6.240 0.935 0.935 29.188
175.00 9.26 6.160 0.855 0.855 29.400
208.00 7.95 6.089 0.784 0.784 29.594
235.00 7.15 6.062 0.757 0.757 29.719
306.00 5.72 5.972 0.667 0.667 30.060
20-Aug-03  10:33:00
20-Aug-03  11:00:00
20-Aug-03  12:11:00
20-Aug-03  08:48:00
20-Aug-03  09:10:00
20-Aug-03  09:25:00
20-Aug-03  10:00:00
20-Aug-03  07:51:00
20-Aug-03  08:00:00
20-Aug-03  08:05:00
20-Aug-03  08:25:00
20-Aug-03  07:23:00
20-Aug-03  07:32:00
20-Aug-03  07:36:00
20-Aug-03  07:44:00
20-Aug-03  07:12:00
20-Aug-03  07:13:00
20-Aug-03  07:14:00
20-Aug-03  07:15:00
20-Aug-03  07:08:00
20-Aug-03  07:09:00
20-Aug-03  07:10:00
20-Aug-03  07:11:00
0.545
4.760
20-Aug-03  07:06:00
20-Aug-03  07:07:00
Global Groundwater R. Nixon
5.305
0.000
147g 00KEPB1
Dept Ag. W.A. 00KEPB1
GLOBAL GROUNDWATER
Recovery - Data Sheet
19-Aug-03 07:00 20-Aug-03 07:05
36 
 Pump Start:  Job No.:  Client:
Pump End: Pump Stop Time:
  Measurements on Bore:   Measurements on Bore:
Distance from Pumped Bore (m): 18 Distance  From Pumped Bore (m) 19
 SWL (mbMP): 5.284  MP (magl): 0.900  SWL (mbmp): 5.379  MP (magl): 0.565
 SWL (mbgl): 4.384  SWL (mbgl): 4.814
 SWL Measured on:  SWL Measured on:
SWL = Static water level mbMP = Metres below measuring point mbgl = Metres below ground level
MP = Measuring point magl = Metres above ground level ToC= Top of Casing (Bore)
Time
Time
since Ratio t/t'
Water
Level
Residual
Drawdown
Corrected
Residual Calculated  Time
Time
since Ratio t/t'
Water
Level
Residual
Drawdown
Corrected
Residual Calculated  
pumping
stopped
Drawdown Recovery pumping
stopped
Drawdown Recovery
Date (Hr:Min:Sec (t') (Min) (m) (m) (m) (m) (m) Date (Hr:Min:Sec) (t') (Min) (m) (m) (m) (m) (m)
2.00 723.50 11.715 6.431 6.431 0.172 1.00 1446.00 5.933 0.554 0.554 -0.005
9.00 161.56 11.535 6.251 6.251 0.359 10.00 145.50 5.931 0.552 0.552 -0.002
14.00 104.21 11.189 5.905 5.905 0.711 15.00 97.33 5.926 0.547 0.547 0.004
21.00 69.81 10.610 5.326 5.326 1.297 22.00 66.68 5.920 0.541 0.541 0.010
33.00 44.79 9.705 4.421 4.421 2.214 34.00 43.50 5.905 0.526 0.526 0.027
48.00 31.10 8.780 3.496 3.496 3.154 49.00 30.49 5.888 0.509 0.509 0.045
82.00 18.62 7.625 2.341 2.341 4.343 83.00 18.41 5.857 0.478 0.478 0.080
107.00 14.50 7.175 1.891 1.891 4.817 108.00 14.38 5.840 0.461 0.461 0.099
176.00 9.21 6.555 1.271 1.271 5.502 177.00 9.16 5.792 0.413 0.413 0.154
213.00 7.78 6.368 1.084 1.084 5.723 214.00 7.75 5.779 0.400 0.400 0.170
236.00 7.12 6.276 0.992 0.992 5.836 237.00 7.10 5.765 0.386 0.386 0.186
307.00 5.71 5.742 0.458 0.458 6.432 308.00 5.6920-Aug-03  12:12:00 20-Aug-03  12:13:00
20-Aug-03  10:38:00 20-Aug-03  10:39:00
20-Aug-03  11:01:00 20-Aug-03  11:02:00
20-Aug-03  08:52:00 20-Aug-03  08:53:00
20-Aug-03  10:01:00 20-Aug-03  10:02:00
20-Aug-03  07:53:00 20-Aug-03  07:54:00
20-Aug-03  08:27:00 20-Aug-03  08:28:00
20-Aug-03  07:26:00 20-Aug-03  07:27:00
20-Aug-03  07:38:00 20-Aug-03  07:39:00
20-Aug-03  07:14:00 20-Aug-03  07:15:00
20-Aug-03  07:19:00 20-Aug-03  07:20:00
18-Aug-03 13:05 18-Aug-03 13:14
20-Aug-03  07:07:00 20-Aug-03  07:06:00
20-Aug-03 07:05 7:05:00
00KE27D 00KE27S
GLOBAL GROUNDWATER
Monitoring Bore - Recovery Data Sheet
19-Aug-03 07:00 147g Dept Ag. W.A.
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 Test Start:  Job No.:  Client:
Test End: Pump Stop Time:
  Measurements on Bore:   Measurements on Bore:
Distance from Pumped Bore (m): 58 Distance  From Pumped Bore (m) 56
 SWL (mbMP): 5.341  MP (magl): 0.560  SWL (mbmp): 5.290  MP (magl): 0.405
 SWL (mbgl): 4.781  SWL (mbgl): 4.885
 SWL Measured on:  SWL Measured on:
SWL = Static water level mbMP = Metres below measuring point mbgl = Metres below ground level
MP = Measuring point magl = Metres above ground level ToC= Top of Casing (Bore)
Time
Time
since Ratio t/t'
Water
Level
Residual
Drawdown
Corrected
Residual Calculated Time
Time
since Ratio t/t'
Water
Level
Residual
Drawdown
Corrected
Residual Calculated 
pumping
stopped
Drawdown Recovery pumping
stopped
Drawdown Recovery
Date (Hr:Min:Sec) (t') (Min) (m) (m) (m) (m) (m) Date (Hr:Min:Sec) (t') (Min) (m) (m) (m) (m) (m)
5.00 290.00 6.545 1.204 1.204 5.402 6.00 241.83 5.357 0.067 0.067 0.483
11.00 132.36 6.555 1.214 1.214 5.398 12.00 121.42 5.360 0.070 0.070 0.480
16.00 91.31 6.532 1.191 1.191 5.427 17.00 86.00 5.370 0.080 0.080 0.471
23.00 63.83 6.492 1.151 1.151 5.474 24.00 61.21 5.370 0.080 0.080 0.472
36.00 41.14 6.408 1.067 1.067 5.571 37.00 40.05 5.370 0.080 0.080 0.473
51.00 29.33 6.302 0.961 0.961 5.692 52.00 28.79 5.378 0.088 0.088 0.467
84.00 18.20 6.132 0.791 0.791 5.895 85.00 18.00 5.379 0.089 0.089 0.469
109.00 14.26 6.045 0.704 0.704 6.006 110.00 14.14 5.379 0.089 0.089 0.471
179.00 9.07 5.877 0.536 0.536 6.240 180.00 9.03 5.399 0.109 0.109 0.458
215.00 7.72 5.821 0.480 0.480 6.329 216.00 7.69 5.378 0.088 0.088 0.483
239.00 7.05 5.791 0.450 0.450 6.380 240.00 7.02 5.375 0.085 0.085 0.488
310.00 5.66 5.721 0.380 0.380 6.512 311.00 5.65 5.371 0.081 0.081 0.49820-Aug-03  12:15:00 20-Aug-03  12:16:00
20-Aug-03  10:40:00 20-Aug-03  10:41:00
20-Aug-03  11:04:00 20-Aug-03  11:05:00
20-Aug-03  08:54:00 20-Aug-03  08:55:00
20-Aug-03  10:04:00 20-Aug-03  10:05:00
20-Aug-03  07:56:00 20-Aug-03  07:57:00
20-Aug-03  08:29:00 20-Aug-03  08:30:00
20-Aug-03  07:28:00 20-Aug-03  07:29:00
20-Aug-03  07:41:00 20-Aug-03  07:42:00
20-Aug-03  07:16:00 20-Aug-03  07:17:00
20-Aug-03  07:21:00 20-Aug-03  07:22:00
18-Aug-03 13:18
20-Aug-03  07:10:00 20-Aug-03  07:11:00
20-Aug-03 07:05 7:05:00
00KE28D 00KE28S
GLOBAL GROUNDWATER
Monitoring Bore - Recovery Data Sheet
19-Aug-03 07:00 147g Dept Ag. W.A.
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